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Long-Term Effects of 4 Popular Diets on Weight Loss and 
Cardiovascular Risk Factors 
A Systematic Review of Randomized Controlled Trials 


Renée Atallah, MSc; Kristian B. Filion, PhD; Susan M. Wakil, MD; Jacques Genest, MD; 
Lawrence Joseph, PhD; Paul Poirier, MD, PhD; Stéphane Rinfret, MD, SM; 
Ernesto L. Schiffrin, MD, PhD; Mark J. Eisenberg, MD, MPH 


Background—We conducted a systematic review to examine the efficacy of the Atkins, South Beach, Weight Watchers 
(WW), and Zone diets, with a particular focus on sustained weight loss at 212 months. 

Methods and Results—We systematically searched MEDLINE, EMBASE, and the Cochrane Library of Clinical Trials to 
identify randomized controlled trials (RCTs) published in English with follow-up 24 weeks that examined the effects 
of these 4 popular diets on weight loss and cardiovascular risk factors. We identified 12 RCTs (n=2559) with follow-up 
212 months: 10 versus usual care (5 Atkins, 4 WW, and 1 South Beach) and 2 head-to-head (1 of Atkins, WW, and Zone, 
and 1 of Atkins, Zone, and control). At 12 months, the 10 RCTs comparing popular diets to usual care revealed that 
only WW was consistently more efficacious at reducing weight (range of mean changes: —3.5 to —6.0 kg versus -0.8 (о 
—5.4 kg; P<0.05 for 3/4 RCTs). However, the 2 head-to-head RCTs suggest that Atkins (range: —2.1 to —4.7 kg), WW 
(—3.0 kg), Zone (-1.6 to —3.2 kg), and control (—2.2 kg) all achieved modest long-term weight loss. Twenty-four-month 
data suggest that weight lost with Atkins or WW is partially regained over time. 

Conclusions—Head-to-head RCTs, providing the most robust evidence available, demonstrated that Atkins, WW, and Zone 
achieved modest and similar long-term weight loss. Despite millions of dollars spent on popular commercial diets, data 
are conflicting and insufficient to identify one popular diet as being more,beneficial than the others. (Circ Cardiovasc 


Qual Outcomes. 2014;7:00-00.) 
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wide variety of diets are available to promote weight loss 

and improve cardiovascular risk factors, such as lipid 
levels, blood pressure, and glycemia. Among them, 4 are par- 
ticularly popular among North Americans. Millions of copies 
of Atkins, South Beach (SB), and Zone instructional books 
have been sold,'? and over a million Weight Watchers (WW) 
members attend its weekly group meetings globally. These 
diets contribute to a North American weight loss market esti- 
mated at »$66 billion for 2013.5 


Editorial see p 809 


Each diet has its own philosophy and macronutrient tar- 
gets. Atkins is a 4-phase diet based on very low carbohydrate 
intake, with unlimited protein and fat consumption.! SB is 
a 3-phase modified low-carbohydrate high-protein diet. It 
focuses on controlling carbohydrate intake, as well as eating 


lean proteins, mono- or polyunsaturated fats, and low-glyce- 
mic index carbohydrates? WW is a food, physical activity, 
and behavior modification plan that uses a personalized points 
system to provide caloric intake restriction and weekly group 
sessions led by plan graduates. Zone is a low-carbohydrate 
diet that recommends the consumption of low-fat proteins, 
low-glycemic load carbohydrates, and small amounts of good 
fat (eg, olive oil, avocado).? 

The efficacy of these 4 popular commercial diets has been 
examined in several randomized controlled trials (RCTs), both 
comparing them to usual care and to each other. However, 
they provided heterogeneous results. Despite their popularity 
and their substantial contribution to a billion-dollar industry, 
the efficacy of these diets in promoting sustained weight loss 
and improving cardiovascular risk factors remains unclear. 
Our objective was to examine the efficacy of these 4 diets 
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WHAT IS KNOWN 


The obesity epidemic and its accompanying health 
consequences in North America and worldwide are 
well-established. 

The efficacy of popular commercial diets at achiev- 
ing sustained weight loss and improving cardiovas- 
cular risk factors remains unclear. 


WHAT THE STUDY ADDS 


This systematic review demonstrates that available data 


on the efficacy of popular commercial diets are limited 
and heterogeneous, with 2 head-to-head trials suggest- 
ing that Atkins, Weight Watchers, and Zone achieve 
modest and similar long-term weight loss, as well as 
similar effects on cardiovascular risk factor levels. 


South Beach was only assessed in 1 long-term trial, 
which found no difference in weight loss versus 
usual care, and no data were reported on its effects 
on cardiovascular risk factor levels. 

Despite millions of dollars spent in the weight loss 
industry, available data are conflicting and insuffi- 
cient to identify one popular diet as being more ben- 
eficial than the others. 





in promoting weight loss and improving.cardiovascular risk 
factors (ie, anthropometric measures, lipid profiles, blood 
pressure, and glycemia), with a particular focus on sustained 
weight loss at 212 months: 


Methods 


Search Strategy 


We systematically searched the MEDLINE, EMBASE, and Cochrane 
Library of Clinical Trials databases from inception to May 2014 to 
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identify RCTs conducted in adults and published in English that ex- 
amined the effect of Atkins, SB, Zone, or WW on weight loss and 
cardiovascular risk factors. These 4 diets were chosen as a representa- 
tive and pragmatic sample of popular commercial diets: the first 3 are 
best-selling book-based diets,'? whereas WW, another leading popu- 
lar commercial diet, involves a contrasting meeting-based approach.* 
Our search involved the following keywords: Atkins, calorie restric- 
tion, carbohydrate-restricted, diet, diet fads, diet therapy, fat-restrict- 
ed, high-fiber, high-protein, low-carbohydrate, low-fat, popular diet, 
obese, Ornish, overweight, protein-restricted, SB, vegetarian diet, 
weight loss program, WW, and Zone. Although Ornish was initially 
included in our search, it is predominantly used and classified by US 
Medicare as Intensive Cardiac Rehabilitation.’ We thus excluded 
Ornish from the present study. Finally, we hand-searched references 
from published RCTs, relevant reviews, and previous meta-analyses 
for additional RCTs. 


Inclusion Criteria 

We included RCTs that examined the effects of Atkins, SB, WW, and 
Zone (diets described in Table I in the Data Supplement) on weight 
loss and cardiovascular risk factors with follow-up 24 weeks. A 
4-week grace period was allowed for the classification of short- ver- 
sus long-term RCTs (ie, <12 months versus 212 months) to account 
for RCTs that measured follow-up in weeks rather than months. We 
restricted inclusion to RCTs comparing these diets to usual care or to 
each other. To reduce heterogeneity and specifically examine these 4 
popular diets, we also restricted inclusion to reports describing these 
diets by name or referencing specific manuals for those diets. For 
multiphase diets, included RCTs must have examined all phases pre- 
ceding their final weight maintenance phase. 

We excluded trials evaluating the effects of popular diets on weight 
maintenance, with participants-with malignancies or post-transplant, 
without an appropriate active or usual care reference group, and 
those randomizing participants to an arm where they could prefer- 
entially select their diet, unless data from these participants were 
not combined with those of participants randomized directly to the 
studied diets. 


Data Extraction and Analysis 


Data on study characteristics, study population, demographic and 
clinical characteristics, intervention characteristics, and use of any 
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Figure 1. PRISMA flow diagram. 





Full-text articles assessed for eligibility 
(п = 645) 

















Studies included in qualitative synthesis 
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cointerventions (eg, exercise, nutritional counseling) were indepen- 
dently extracted by 2 reviewers using a standardized form, with dis- 
agreements resolved by consensus or by a third reviewer. Nutritional 
counseling was defined as any additional, clearly specified one-on- 
one or group meeting with registered dietitians, nutritionists, or other 
healthcare professionals or research staff, with training or experience 
in obesity management. Outcome data were extracted for the lon- 
gest follow-up time available; for studies with 24-month follow-up, 
12-month data were also extracted. In studies where authors used 
multiple statistical methods, we extracted the results of their primary 
analysis. Our primary end point was sustained weight loss, defined 
as mean weight change at 212 months, reported in kg or as mean 
percentage change. Secondary end points included mean change and 
mean percentage change in body mass index, body fat, waist circum- 
ference, waist-to-hip ratio, fasting glucose, fasting insulin, total cho- 
lesterol, low-density lipoprotein cholesterol, high-density lipoprotein 
cholesterol, triglycerides, systolic blood pressure (SBP), diastolic 
blood pressure (DBP), and the prevalence of adverse events. Close 
examination of extracted data revealed significant clinical heteroge- 
neity; quantitative meta-analyses were, therefore, not undertaken.*? 
Finally, RCT quality was assessed using the Cochrane Collaboration's 
tool for assessing risk of bias'® independently by 2 reviewers, with 
disagreements resolved by consensus or by a third reviewer. 


Results 


Search Results 

Our search yielded 8393 potentially relevant publications 
(Figure 1). After screening titles and abstracts, 645 were 
retrieved for full-text review. Of those, 26 RCTs met our inclu- 
sion criteria. 


Study Characteristics 

Of the 26 included RCTs, 14 (n=1016) had short-term follow- 
up («12 months) (Table II in the Data Supplement) and 12 
(n22559) had long-term follow-up (212.months)'-? (Table 1). 
Ten long-term RCTs were versus usual care (5 Atkins, 4 WW, 
and 1 SB), and 2 were head-to-head (1 of Atkins, WW, and 
Zone; | of Atkins, Zone, and control; Table 1). There was 
significant heterogeneity in study populations, control inter- 
ventions, as well as specific components and delivery of the 
popular diets, which prevented quantitative synthesis. Finally, 
most of the 26 included RCTs had an unclear risk of bias in 
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the domains of allocation concealment, blinding, and incom- 
plete data reporting. Six and 5 RCTs, respectively, had high 
risks of bias in the latter 2 domains (Figure 2), largely because 
of their poor or incomplete outcome collection and high rate 
of loss to follow-up. 


Participant Characteristics 

The majority of the 26 included RCTs assessed the effects of 
popular diets in otherwise healthy overweight or obese individ- 
uals, whose mean age ranged from 35.5 to 56.0 years (median: 
45.0 years; Table II in the Data Supplement ; Table 1). Mean 
weight of participants ranged from 65.9 to 184.9 kg (median: 
92.5 kg), with 1 RCT conducted in Chinese women? and 
another evaluating the efficacy of SB in severely obese subjects 
postgastric bypass surgery.'ó Dropouts 22096 were reported in 
13 included RCTs. Finally, the majority of studies were con- 
ducted in young, white, obese women, with few data available 
on their use in men and in individuals whose body mass index 
<30 kg/m? (Table II in the Data Supplement; Table 1). 


Weight Loss and Change in Other Anthropometric 
Measures 
Short-term RCTs revealed generally greater weight loss and 
improvements in other anthropometric:measures with popular 
diets, with some heterogeneity on Zone.™” Findings from the 2 
head-to-head RCTs suggest that Atkins, WW, and Zone achieved 
similar short-term weight loss and improvements in other 
anthropometric measures??? (Table III in the Data Supplement). 
There was also heterogeneous reporting of changes in weight 
and other anthropometric measures in long-term RCTs (Table 2). 
At 12 months, the 10 RCTs comparing popular diets to usual 
care showed that only WW was'consistently more efficacious at 
reducing weight (range of mean changes: —3.5 to —6.0 kg versus 
—0.8 to —5.4 kg; P«0.05 for 3/4 RCTs; Table 2; Figure 3). This 
reduction was accompanied by statistically significant improve- 
ments in other anthropometric measures in the 3 WW RCTs 
reporting these outcomes. Atkins' efficacy was inconsistent at 
12 and 24 months, whereas the single SB RCT" found no differ- 
ence versus usual care among severely obese patients postgastric 
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Study Group N Mean Weight Change (Kg) [95%Cl] 
Atkins i 
Davis 2009 (12) Intervention 55 — i -3.10 [ -4.37 , -1.83 
Davis 2009 (12) Control 50 ----- i -3.10 [ -4.71,-1.49 
Foster 2010 (15 Intervention 153 p i -10.87 [ -12.10 , -9.67 
Foster 2010 (15. Control 154 E— ——.— ——3À i -10.81 [ -12.40 , -9.28 
Goldstein 2011 (13) Intervention 14 ғ----- i -3.40 | -5.50 , -1.30 
Goldstein 2011 (13) Control 16 ——— | ; -5.40 [ -8.19 , -2.61 
Weight Watchers i 
Heshka 2003 (20) Intervention 211 mm { -4.30 [ -5.08 , -3.52 ] 
Heshka 2003 (20) Control 212 m. : -1.30 [ -2.08 , -0.52 
Jolly 2011 (19 Intervention 100 p—ÁÀ i -3.46 | -4.80 , -2.10 
Jolly 2011 (19 Control 70 HH -0.83 | -2.00, 0.40 
Jebb 2011 (18) Intervention 377 os ; -5.06 [ -5.67 , -4.45 
Jebb 2011 (18) Control 395 dac : -2.25 | -2.66 ,-1.84 
Marinilli Pinto 2013 (17) Intervention 49 к------- i -6.00 [ -7.57 , -4.43 
Marinilli Pinto 2013 (17) Control 46 E— —— ——À i -5.40 [ -6.97 , -3.83 
Head-to-Head ; 
Dansinger 2005 (21) Zone 40 re i -3.20 [ -5.06 , -1.34 ] 
Dansinger 2005 (21) Weight Watchers 40 И : -3.00 [ -4.52 , -1.48 ] 
Dansinger 2005 7) Atkins 40 —— | -2.10| -3.59,-0.61 
Gardner 2007 (2 ) Control 79 — |: -2.20 [ -3.60 , -0.80 
Gardner 2007 (22) Atkins 77 о i -4.70 [ -6.30 , -3.10 
Gardner 2007 (22) Zone 79 -.-: -1.60 [ -2.80 , -0.40 
T T T 1 
-15.00 -10.00 -5.00 0.00 5.00 


Mean Weight Change (Kg) 


Figure 3. Forest plot for mean weight change from baseline to 12 months among long-term trials. N is the number of patients included in 


the 12-month analysis. Cl indicates confidence interval. 


bypass surgery (Table 2; Figure 3). Head-to-head compari- 
sons of Atkins, WW, and Zone, as well as of Atkins, Zone, and 
control, suggest that at 12 months, Atkins (range: —2.1 to —4.7 
kg), WW (-3.0 kg), Zone (—1.6 to —3.2 kg), and control (—2.2 
kg) all achieved modest weight loss.?? The only statistically 
significant comparisons from these head-to-head RCTs were 
reported by Gardner et al? for Atkins versus Zone for weight 
loss and body mass index (Table 2; Figure 3). Overall, much of 
the weight loss achieved early in follow-up (eg, «6 months) was 
regained over time such that these diets were generally similar in 
efficacy relative to control by 12 months (data not shown). This 
trend was particularly prominent with the Atkins diet. Similarly, 
24-month data suggest that the weight lost with Atkins or WW at 
12 months is partially regained over time (Table 2). 


Lipid Levels 

Of the 14 short-term RCTs, 3 examined the effect of SB, 
WW, and Zone on lipid profiles. Eight RCTs provided data 
on Atkins and suggest a favorable impact on high-density 
lipoprotein cholesterol and triglycerides relative to usual care, 
WW, and Zone. However, Atkins may have an adverse effect 
on low-density lipoprotein cholesterol levels, with unchanged 
or increased levels observed in 5 RCTs (Table IV in the Data 
Supplement). Long-term RCTs comparing Atkins to usual care 
showed significant improvements in high-density lipoprotein 
cholesterol and, to a lesser extent, triglyceride levels at 12 and 
24 months; there was no evidence of a low-density lipoprotein 
cholesterol increase (Table 3). There were no or limited data 
on the effect of SB and WW on lipid profiles versus usual care 
at 212 months. Finally, results from the 2 long-term head-to- 
head RCTs found no marked differences between the Atkins, 
WW, and Zone diets in improving lipid levels at 12 months, 
with only a significant improvement in triglyceride levels for 
Atkins versus Zone reported by Gardner et al? (Table 3). 


Blood Pressure 

Findings from short-term RCTs showed that Atkins and WW 
had favorable effects on SBP and DBP, with benefits being 
greatest with the Atkins diet. No blood pressure data were 
available regarding SB, and only 1 RCT provided such data 
regarding Zone (Table V in the Data Supplement). Atkins and 


WW had inconsistent long-term effects on SBP and DBP ver- 
sus usual care, with only a significant improvement in DBP 
at 12 months with WW reported by Heshka et al? and at 24 
months with Atkins reported by Foster et al.^ There were 
no blood pressure data for SB-(Table 4). Findings from the 
2 head-to-head RCTs indicated that Zone was less effective 
than Atkins and WW and similar to usual care at improving 
SBP and DBP, even increasing SBP in 1 RCT. There were no 
Statistically significant comparisons in these 2 trials, with the 
exception of Atkins being more effective than Zone and con- 
troLat improving SBP in the study by Gardner et al” (Table 4). 


Glycemic Control Measures 

Overall, there were no major differences in glycemic control 
measures between popular diets in short-term RCTs. Atkins 
showed a trend toward worsened fasting glucose, but improved 
fasting insulin. There was limited evidence available on WW 
and Zone (1 RCT each) (Table VI in the Data Supplement). 
Limited long-term evidence was also available on the impact of 
popular diets on glycemic control measures versus usual care 
(Atkins: | RCT; WW: 2 RCTs) (Table VII in the Data Supple- 
ment). Findings from head-to-head RCTs suggest that Atkins, 
WW, Zone, and control were similar at improving fasting glu- 
cose and insulin at 12 months, with no statistically significant 
difference between groups (Table VII in the Data Supplement). 


Discussion 

Our systematic review was designed to examine the currently 
available evidence on the efficacy of the Atkins, SB, WW, and 
Zone diets at promoting weight loss and improving cardiovas- 
cular risk factors, with a particular focus on sustained weight 
loss at 212 months. We found a small number of heteroge- 
neous RCTs. Although this heterogeneity prevented quantita- 
tive synthesis of our findings,?? qualitative synthesis of this 
limited body of evidence was nevertheless informative. 

Our results suggest that all 4 diets are modestly efficacious 
for short-term weight loss, but that these benefits are not sus- 
tained long-term. Long-term RCTs comparing popular diets to 
usual care suggested that WW might be more efficacious than 
Atkins and SB at 12 months, as it was the only diet achiev- 
ing consistent weight loss across trials. These findings were 
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Table 4. Change in Blood Pressure in Long-Term (212 mo) Trials* 


Study 


Atkins 
Foster (2003)! 
Control 
Intervention 
Davis (2009)? 
Control 
Intervention 
Goldstein (201 1)" 
Control 
Intervention 
Shai (2008)'^t 
Control 
Intervention 
Control 
Intervention 
Foster (2010)'® 
Control 
Intervention 
Control 
Intervention 
South Beach 
Swenson (2007)'® 
Control 
Intervention 
Weight Watchers 
Pinto (2013)"” 
Control 
Intervention 
Jebb (2011)'® 
Control 
Intervention 
Jolly (2011)'9¢ 
Control 
Intervention 
Heshka (2003)? 
Control 
Intervention 
Control 
Intervention 
Head-to-Head 
Dansinger (2005 
Atkins 
Weight Watchers 
Zone 
Gardner (2007)?T 
Control 
Atkins 
Zone 


All values are mean+SD or mean (9596 CI) unless otherwise indicated. NR indicates not reported; and SE, standard error. 


Follow-Up, mo 


12 


12 


12 


12 


24 


12 


24 


12 


12 


12 


12 


12 


24 


12 


12 


Baseline, mm Hg 


123.3+14.1 
120.5+11.0 


130+17 
125+18 


136+14 
140+17 


129.6+13.2 
130.8+15.1 
129.6+13.2 
130.8+15.1 


124.6+15.8 
124.3+14.1 
124.6+15.8 
124.3+14.1 


NR 


NR 


124.2+14.7 
1247+17Л 


NR 


121212 
123+14 
121212 
123+14 


129+17 
133+17 
130+16 


116+12 
118+11 
115213 


Systolic Blood Pressure 


Mean Change, mm Hg 


NR 


—1.8x22.6 
2.0+15.6 


–5+12 
—14+38 


МА 


–4.3+11.8 
–3.9+12.8 


-4.06 (-6.07, -2.05) 
-5.64(-7.62, -3.67) 
–2.6 (–5.07, –0.12) 
–2.7 (–5.08, –0.27) 


МА 


МА 


—1.50 (SE: 0.64) 
2.37 (SE: 0.67) 


NR 


0.2 (SE: 0.8) 
0.6 (SE: 0.9) 
2.4 (SE: 1.0) 
2.2 (SE: 1.1) 


0.2412 
–2.7+13.0 
1.4+15.0 


-3.149.3 
-7.6+11.0§|| 
-3.348.1 


*Only long-term follow-up data from these studies are presented in this table. 
tTrial had other arms that were not included. 


P<0.05 for difference between groups. 


§P<0.05 vs. Zone. 


|| P<0.05 vs. Control. 
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% Сһапде 


1.7+11.8 
-1.0::9.4 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


Baseline, mm Hg 


77.6+10.8 
74.6+8.5 


77+10 
73+9 


80+9 
79+10 


791+9.1 
79.4+9.1 
79.19.1 
79.4+9.1 


7629.7 
73.9+9.4 
76--9.7 
73.9--9.4 


NR 


NR 


79.1-9.0 
78.2+9.8 


МА 


79+9 
79+8 
7949 
79+8 


77-9 
74411 
77+10 


75+9 
75+8 
74-9 


Diastolic Blood Pressure 


Mean Change, mm Hg 


NR 


–2.2+11.6 
–2.9+9.4 


-3.8-7 
–8.3+19 


МА 


–0.9+8.1 
–0.8+8.7 


–2.19 (–3.58, –0.79) 
–3.25 (–4.74, -1.76) 
-0.5 (213, 1.13) 
-3:2 (=4:66;=1.73)} 


NR 


NR 


-1.29 (SE: 0.41) 
1.61 (SE: 0.44) 


NR 


1.4 (SE: 0.6) 
-0.4 (SE: 0.6)t 
0.0 (SE: 0.6) 
-0.6 (SE: 0.7) 


-1.4-7.5 
-1.7--6.4 
—1.2+9.5 


—2.2+6.7 
-4,4%8.4 
-21%58 
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NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 
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not replicated in head-to-head RCTs, the most robust evi- 
dence available. Rather, head-to-head RCTs suggest that at 
12 months, Atkins, WW, and Zone all achieved modest and 
similar weight loss. Moreover, 24-month data suggest that the 
modest weight losses achieved with Atkins or WW are partially 
regained over time. Moreover, there were more limited data on 
the long-term effects of the 4 popular diets on other cardiovas- 
cular risk factors, with Atkins and WW being the most stud- 
ied. Overall, results from the 2 long-term head-to-head RCTs 
showed no marked differences among Atkins, WW, and Zone 
at improving cardiovascular risk factor levels. Although North 
Americans spend millions of dollars in the weight loss indus- 
try, available data are conflicting and insufficient to identify 
one popular diet as being more beneficial than the others. 

The prevalence of overweight and obesity has risen steadily 
over the past few decades worldwide, with nearly 1.5 billion 
adults estimated to be overweight or obese as of 2008.7’ In the 
United States, the prevalence of overweight and obesity reaches 
69.2% and 35.9%, respectively.** The health consequences of 
this trend are well-established and include increased preva- 
lences of cardiovascular disease, metabolic syndrome, and 
type 2 diabetes mellitus.”” Consequently, effective prevention 
and management strategies are needed to reduce the burdens 
of overweight, obesity, and their associated comorbidities.?0?! 
Despite their popularity, the Atkins, SB, WW, and Zone 
diets seem to only achieve modest sustained weight loss. 
Comprehensive lifestyle interventions aimed at curbing both 
adult and childhood obesity are urgently needed. Interventions 
that include dietary, behavioral, and exercise components, as 
well as legislative measures and industry regulations, may. be 
better suited to the multifaceted obesity epidemic.? 

Our results stem from the review of RCTs that predomi- 
nantly enrolled young, white, obese women. Few data were 
available in other ethnic groups or in individuals who were 
overweight but not obese. The paucity of data available in men 
is also concerning. Pagoto et al.? previously highlighted this 
underrepresentation in their systematic review of RCTs inves- 
tigating different lifestyle interventions for weight loss, where 
the average proportions of men and women were 27% versus 
7396, respectively.? Thus, our findings regarding study popu- 
lations in RCTs in this area are not an isolated occurrence. 

The generalizability of the weight loss observed with 
these popular diets in RCTs to a real-world setting remains 
unclear. We found that 12-month mean weight loss with WW 
ranged from 3.0 to 6.0 Ка. In a recent observational study 
of individuals prescribed a 12-month WW diet by health- 
care professionals through the UK's WW National Health 
Service Referral Scheme, median weight loss was 2.8 kg at 12 
months.?^ Thus, the weight loss achieved in the ideal condi- 
tions of RCTs likely overestimates that achieved by patients 
seen as part of everyday clinical practice. 

To our knowledge, our study is the first systematic review 
of RCTs to specifically focus on the Atkins, SB, WW, and 
Zone diets. A previous systematic review of major commer- 
cial weight loss programs in the United States examined the 
3 major nonmedical weight loss programs at the time (WW, 
Jenny Craig, LA Weight loss), as well as medically supervised 
proprietary programs, online programs, and organized self- 
help programs, but excluded book-based diets.** This previous 
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review included case series in addition to RCTs. Similar to our 
findings, the authors concluded that: “With the exception of 
1 trial of WW, the evidence to support the use of major com- 
mercial and self-help weight loss programs is suboptimal.” 


Limitations 

First, our review focused on the Atkins, SB, Zone, and WW pop- 
ular diets. To ensure this, only RCTs clearly referencing or men- 
tioning the diet name were included, which could have resulted 
in fewer included studies. Moreover, other commercial diets are 
available that were not studied here; such diets deserve to be the 
object of additional studies. However, the 4 included diets consti- 
tute a representative sample of commercial North American pop- 
ular diets. Second, some of the included RCTs were limited by 
relatively small sample sizes and may have been underpowered. 
Third, a key principle of RCTs is the use of intention-to-treat 
analysis in which all patients are included. Included studies had 
high attrition rates, and studies varied in their statistical approach 
to address this limitation, each of which rests on a given set of 
assumptions: completers’ analysis assumes participants complet- 
ing the trial are similar to those who do not, resulting in poten- 
tial selection bias, whereas the last-observation-carried-forward 
method assumes that participants’ subsequent outcomes are the 
same as the last one available, underestimating the data’s true 
variability.” Although using missing data techniques such as mul- 
tiple imputation can help reduce the bias because of incomplete 
follow-up, every effort must be made to ensure complete follow- 
up to ensure the validity of trials. Fourth, inclusion was restricted 
to published data. We reviewed a large number of RCTs during 
the conduet of our systematic review, and only a small number 
of the published RCTs were well-designed. Thus, the prob- 
ability that there are well-designed RCTs that are unpublished 
is low, limiting the potential contribution of these unpublished 
data. Nonetheless, the presence of publication bias, a potential 
limitation of all systematic reviews, cannot be excluded. Finally, 
all included trials were open-label, a limitation inherent to trials 
examining dietary interventions. 


Conclusions 

Our study was designed to examine the evidence currently 
available from the literature to examine the efficacy of 4 
commercial, popular diets on weight loss and improving car- 
diovascular risk factors, with a particular focus on sustained 
weight loss at 212 months. Our results suggest that all 4 diets 
are modestly efficacious at decreasing weight in the short- 
term, but that these benefits are not sustained long-term. RCTs 
comparing popular diets to usual care showed that only WW 
consistently demonstrated greater efficacy at reducing weight 
at 12 months. Head-to-head RCTs demonstrated that Atkins, 
WW, and Zone are all modestly and similarly efficacious at 
achieving sustained weight loss at 212 months. Finally, while 
North Americans spend millions of dollars in the weight loss 
industry, available data are conflicting and insufficient to iden- 
tify one popular diet as being more beneficial than the others. 
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Supplemental Table 1. Overview of the five popular diets 


























Diet Duration of Energy Intake Protein Carbohydrates Fat Low Low Alcohol Intake Caffeine 
Treatment % Type of % Type of % Type of Fat Carb Fat Intake 
Protein Carbohydrate 
Atkins! Phase 1: Not specified 10 Not 30 Strict Rules 60 Not specified Yes No Phase 1: Avoid 
2 weeks. Specified none caffeine 
Phase 2: After: 
Ongoing weight in moderation 
loss (counted as a 
Phase 3: carbohydrate) 
Until target 
weight is 
maintained. 
Phase 4: 
Lifelong 
maintenance 

Ornish? Indefinite Not specified 20 Lean proteins | 70 Whole grains, 10 Not specified No Yes None Avoid 

fruits, vegetables caffeine 

South Beach? | Phase 1: Not specified 30 Lean Proteins | 20 Phase 1: very 50 Poly- or mono- Yes Yes Wine is allowed No 

2 weeks limited unsaturated (especially red restriction 
Phase 2: Phase 2 and 3: wine). 
Until target Moderate About a glass/day. 
weight is limitations on 
achieved. processed carbs 
Phase 3: 
Lifelong 
maintenance 
Weight Plan is until Points based on | 20- | Lean Proteins | 45 Whole Grains, 20 Recommend 2 No Yes Based on point No 
Watchers* healthy weight caloric content, 25 - Fruits, Vegetables | - tablespoons of system. restriction 
is maintained. fiber and fat 55 35 healthy oil 1 cup/day for 
After: content. Min: (mono- women. 2 cups/day 
maintenance 1050 unsaturated, for men. 
plan. Max: 2350 vitamin E) 

Zone? Indefinite Men: 30 Notspecified | 40 Low glycemic load | 30 Plan approved Yes Yes Treated as a Avoid 
1400-1500 fats: e.g. carbohydrate. 1 caffeine 
calories Almonds, serving of alcohol 
Women: 1100- olive oil, = 10g of 
1200 calories avocado. carbohydrates 















































Supplemental Table 2. Baseline characteristics of participants in short-term (4 to 24 weeks) trials. 






























































Stud Participants Duration Population ec Nutritional Exercise Age Female Caucasian Weight BMI 
y Randomized Analyzed (Weeks) p 7 Counseling Prescription (y) (96) (96) (kg) (kg/m?) 
Atkins 
; ВМІ > 24.5, 
n 32* 29% 4 premenopausal, Atkins dei сш Мо Мо 39.5* 100 87.5 83.3* 32.1 
otherwise healthy 
Nickols- ВМІ: 25-40, 
Richardson 28 28 6 premenopausal, Atkins 5” Yes No 39.5 100 NR 82.0 30.7 
2005’ otherwise healthy 
ui т Atkins minus AHA LFD minus 
Phillips 28 204 6i РИСНА 750 calories 750 calories No No 35.51 75.04 70.01 97.81 33.94 
2008 otherwise healthy ы 
for 4 weeks for 4 weeks 
HC/US Food Guide 
a d BMI: 30-40 Atkins Pyramid LFD 
ae 32 32 6 nae a with CR Yes No 43.1 68.8 NR 102 NR 
2010°§ otherwise healthy ; : ; 
with comprehensive behavioral 
programll 
] Traditional Chinese 
10 жж 
ru 50 498 12 BMI > 24**, Atkins diet design with No No 479 100 0 65.9 267 
2013 aged 30-65 CRH 
Brehm BMI: 30-35, ; АНА ГЕР 1 
2005" 50 407 16 otherwise healthy Atkins with CR Yes No 43.07 100 80.0 90.81 33.27 
Brehm BMI: 30-35, з АНА LFD РИ 
2003? 53 421 24 otherwise healthy Atkins with CR Yes No 43.71 100 75.5 917+ 33.61 
ВМІ: 30-60, t : 
По 120 119% 24 hyperlipidemic, а e M Yes Yes 44.98 76.58 76.54 97.34 34.311 
generally healthy РР ” 
South Beach 
Aude BMI > 27, South Beach NCEP diet » 
20044 en 34] 12 otherwise healthy with CR with CR 9 No 45.11 51.9} NR 1 33:21 
Weight Watchers 
Rippe Overweight/obese, Maintenance 
1 Sov 5 80 44T 12 otherwise WW of current No No 36.81 100 NR 81.51 МЕ 
healthy§§ diet/exercise 
Johnston BMI: 27-40, 
201316 292 2571 24 aged > 18 WW Self-help No No 46.6 89.7 90.7 90.1 33.0 
Zone 
Landers BMI > 27 Hypocaloric 
n 91 337, ## 12 е Zone diabetic exchange Yes No NR NR NR NR NR 
2002 1111 otherwise healthy diet 
Head-to-Head 
BMI > 27, s s 
и 96 93 24 insulin-resistant, Atkins Zonen “HO B No Yes 456H 100 100 95864 — 35718 
| otherwise healthy 
Truby 2006, BMI: 27-40 Maintenance 
20097, 1 |, 176 1768$8 24 EP Atkins WW Of current No Yes 40.5 73.9 NR 89.0 31.5 
> otherwise healthy di ; 
tit iet/exercise 





AHA indicates American Heart Association; BMI, body mass index; CR, calorie restriction; HC, High-carbohydrate; LP, Low-protein; LFD, low-fat diet; NCEP, National Cholesterol Education Program; NR, not reported; 
WW, Weight Watchers. 


* The number of participants in each arm of the study is not reported. Baseline characteristics were averaged across groups assuming an equal sample size in each treatment group. t Completers analysis. i The dietary 


3 


intervention involved a 4-week weight loss phase and a 2-week weight maintenance phase. Except for fasting glucose and insulin outcomes reported at 4 and 6 weeks, all other outcomes of interest were reported at 2 and 6 
weeks of follow-up, hence 6-week outcomes were included in our systematic review. § Substudy of Foster et. al! with independent measurements except for those assessing weight. l| Delivered in-person to participants 
through group sessions held throughout the study follow-up, and comprising topics on behavioural skills (e.g., self-monitoring, stimulus control, relapse management); an exercise prescription; and daily multivitamin 
supplements. & Intention-to-treat analysis (ITT). ** Overweight for the Chinese people is defined as BMI 7 24. tt Daily CR to 6596 on average of usual intake, with calories from carbohydrates, protein and fat being 50- 
55%, 17-19% and 26-33%, respectively. 1i Linear mixed-effects model analysis which assumes non-informative dropouts. §§ Study participants’ weight exceeded the 1983 Metropolitan Life Insurance Table of desirable 
weight for height by 20 to 50%. II Il Trial had other arms that were not included. ## A total of 91 participants were randomized to 1 of 3 dietary interventions. The results presented are that of the 33 study completers in the 
Zone or usual care arms only. *** Of the 96 participants randomized, 3 withdrew before the start of their assigned diet intervention and were excluded from analyses. tft ITT analysis, with mixed-models comprising a 
random effect for each participant and assuming an underlying variance-covariance structure. {{{ Lipid and glycemic control measures data for the Truby et al. trial were reported in a secondary paper by Morgan et al. 
$88 ITT analysis with baseline observation carried forward (BOCF). 


Supplemental Table 3. Change in body weight and other anthropometric measures in short-term (4 to 24 weeks) trials. 

































































Foll Weight Body Mass Index Waist Circumference Body Fat 
oa | Follow- Mean ; Меап ; Mean ; Mean 
Study up Baseline Baseline Follow-Up Baseline Follow-Up Baseline Follow-Up 
(Weeks) (kg) Up Change % Change (kg/m?) (kg/m?) Change (cm) (cm) Change (kg or %) (kg or %) Change 
(kg) (kg) (kg/m’) (cm) (ке ог %) 
Atkins 
Rankin 2007° 
Control 79.2+16.0 76.6+15.7 -2.6+1.7 31.4+5.4 
Intervention А 87.3+15.2 83.5+14.8 -3.8+1.2 NE; 32.7+5.5 NK NR NR NR, NK NR NR n5 
Nickols- 
Richardson 2005" 
Control 79.8+12.1 75.6+15.4 -42t 30.3+5.5 29.0-5.3 -1.3+ 
Intervention 6 84.6+12.7 78.2+15.9 -6.44, § ne 31.1+4.9 29.3+4.6 -1.81 NK NR ДЕ NE NR: AR 
Phillips 2008* 
Control 100.2(SE:3.7) | 96.1 (SE: 4.0) -4.0 (SE: 0.5) 33.8 (SE: 1.1) 32.3 (SE: 1.2) -1.5+ 
Intervention 5 95.4 (SE: 4.1) 89.9 (SE: 3.8) -5.2 (SE: 0.6) NE 34.0 (SE: 0.9) 32.0 (SE: 0.8) -2.0+ АЕ NR ИЕ АЕ NR NK 
Hernandez 2010" 
Control 103411 95.4+11.3 -6.0+3.5 NR 
Intervention б 101+13 97.3+12.9 -6.2+4.8 NR NR NR NR NR МЕ NR МЕ МЕ NR 
Liu 2013" 
Control 67.0 (SE: 1.3) 61.2 (SE: 1.1) ed 26.9 (SE: 0.4) — 24.5 (SE: 0.4) m 91.0 (SE: 1.1) 84.2 (SE: 1.3) 99 23.1 (SE: 0.8) k; 20.1 (SE: 0.7) k; 22:99 
b ч НЫК Y z C555, 4.7) Ке а 20. К 20. (-2.2, -1.9) ч nals | :1. (8.3, -4.7) . : 0.8) kg . : 0.7) Kg (-3.02, -2.15) kg 
: . -5.3 У | -22 ; р -7.9 | . -248 
Intervention 64.8 (SE: 1.3) 59.5 (SE: 1.2) (6.1, 4.5) 26.6(SE:0.5) | 244 (SE: 0.4) (2.6, -1.8) 90.2 (SE: 1.1) 82.4 (SE: 1.4) (9.2, 6.5) 22.6 (SE: 0.8) kg 20.1 (SE: 0.8) kg (3.10, -1.85) kg 
Brehm 2005" 
Control 90.9 (SE: 2.1) -6.14 (SE: 0.91) 33.5 (SE: 0.5) 37:13 re 0.92) 2591 5 1.29) -3.2 (SE: 0.67) kg 
16 NR NR NR NR NR NR NR 
3 : -9.79 (SE : : 37.89 (SE: 1.27) 31.70 (SE: 1.41) -6.2 (SE: 0.67)8 
Intervention 90.6 (SE: 2.4) 078 32.8 (SE: 0.5) kg kg kg 
Brehm 2003” 
Control 92.31+6.0 -3.9 (SE: 1.0) 34.04+1.83 37.83+2.65 kg 35.85+4.13 kg -2.0 (SE: 0.75) kg 
Intervention we 91.2+8.4 NR -8.5 (SE: 1.0)§ NE 33.17+1.83 МЕ SR NK МЕ НЕ 37.33+4.79 kg 32.55+5.17 kg S EU 
Yancy 2004” 
Control 96.8+19.2 (8 09 6) (8 ЗА 8) 34.05.2 41.14NR % 38.34NR % (3 о % 
24 NR 12 08 m 98 NR NR NR NR NR B 5 88 2 
ү -12. -12. D -5. 
Intervention 97.8+15.0 (-13.8, -10.2) (14.8, -10.9) 34.6+4.9 41.0xNR 96 35.2xNR 96 C67, 4.8) 9 
South Beach 
Aude 2004" 
Control 99.9+21.1 -3.4+2.0 35.5+6.0 
Intervention 12 99.1+31.9 NR -6.2+1.8$ NR 34.9+4.0 NE NR NR NR NE BE NE NR 
Weight Watchers 
Rippe 1998" 
Control 82.1+5.3 1.341.3 36.2+2.7% 36.0£NR % -0.2+ 
Intervention 12 81.2+7.6 NR -6.1+4.08 DE NR m NR NR МЕ m 36.8+2.6 % 32.5+МЕ % -4.8%8 
Johnston 2013” 
Control 90.0+12.7 -0.64NR 32.8+3.6 
Intervention 24 90.2+14.1 NR -4.64NR§ NR 33.1+3.7 Bh NR NR NR Bh NR NR NR 
Zone 
Landers 2002"* 
Control -5.4+2.8 -3.5242.62 kg 
Intervention p NR МЕ -4.4+3.2 NE NE NR NR NR NR NR NR NR, -3.62+2.28 kg 
Head-to-Head 
McAuley 2005*,} 
Control 98.0+15.1 93.7+14.6 -4.3+ 36.6+5.6 35.2+5.6 -1.4+ 109.1+11.6 104.3+10.9 -4.8+ 46.1+9.9 Ке 42.749.7 kg -34+ 
Atkins 8 96.0+10.8 89.4+10.3 -6.67,§ NR 36.043.9 33.543.7 -2.54,§ 108.9+9.9 100.6+9.6 -8.31,8 44.2+6.9 kg 39.8+7.1 kg -4.41,5 
Zone 93.2+14.5 87.8+13.7 -5.41,6 34.5+5.3 32.4+4.8 -2.11,$ 108.0+11.5 100.3+9.6 -77+,8 42.1+8.0 kg 39.0+7.8 kg -3.14,8 
Тгиһу 2006, 2009720»: 
Control 87.9+13.5 0.6+2.2 0.6+2.7 31.5+2.9 100+10.1 -0.8+3.8 33.4+6.5 kg 0.344.4 kg 
Atkins 24 90.3+12.7 МЕ -6.0+6.4 -6.2+6.2 31.9422 NR NR 102+10.6 NR -8.147.4 35.7+6.0 Ке МЕ -4.644.8 kg 
WW 88.8+13.3 -6.6+5.4 -7.3+6.1 31.2+2.7 100+10.3 -8.3+7.0 34.26.9 kg -5.0+4.3 Ке 





All values are mean+SD or mean (95% CI) unless otherwise indicated. NR indicates not reported; SE, standard error; WW, Weight Watchers. 
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* Trial had other arms that were not included. + Calculated from data in the publication. { Data at the end of the 8-week intervention period, not including weight maintenance period (the study’s maximum duration of follow-up is 24 weeks). § p«0.05 vs. Control. 


Supplemental Table 4. Change in lipid levels in short-term (4 to 24 weeks) trials. 













































































Total Cholesterol Low-Density Lipoprotein Cholesterol High-Density Lipoprotein Cholesterol Triglycerides 
Study Follow-up Baseline теш т Baseline Follow-Up Mean Change Baseline Follow-Up Mean Change Baseline Follow-Up Mean Change 
(Weeks) ТС Follow-Up Mean Change (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) 
(mmol/L) (mmol/L) (mmol/L) 
Atkins 
Rankin 2007° 
5516; 4 NR NR NR NR NR NR NR NR NR NR NR NR 
Nickols- 
Richardson 2005" 
Control 
Intervention 6 NR NR NR NR NR NR NR NR NR NR NR NR 
Phillips 2008* 
Control 6 3.95 (SE: 0.22) 3.76 (SE: 0.22) -0.191 2.43 (SE: 0.18) 2.18 (SE: 0.24) -0.251 1.15 (SE: 0.12) -0.141 0.68 (SE: 0.08) 0.78 (SE: 0.27) 0.101 
Intervention 4.08 (SE: 0.11) 4.22 (SE: 0.16) 0.141 2.13 (SE: 0.37) 2.47 (SE: 0.35) 0.341 1.41 (SE: 0.13) 0.01 0.88 (SE: 0.16) 0.65 (SE: 0.05) -0.231 
Hernandez 2010* 
2.6% 2.4% 12% In 
Control (IQR: 2.4, 3.0) (IQR: 2.2, 2.9) -0.2+0.2 (IQR: 1.1, L5) (IQR: 1.0, 12) -0.1+0.2 1.3+0.62 1.02+0.55 -0.3+0.5 
6 B МЕ НЕ 2.81 3.14 144 In 
Intervention (OR: 20, 3.3) (OR: 2.5, 3.4) 0.3+0.7# (OR: 0.9, 1.6) GOR: 0.9, 1.5) 0.00.3 1.4+0.66 0.91+0.33 -0.5+0.7 
Liu 2013" 
Control 5.19 (SE: 0.24) 4.55 (SE: 0.16) 0.68 3.44 (SE: 0.20) 2.99 (SE: 0.13) 209 1.44 (ЅЕ: 0.08) 1.31 (SE: 0.07) 14 1.33 (SE: 0.12) 0.90 (SE: 0.11) 0,45 
P^ B | UT i E C1.11, -0.26) | e i S (-0.84, -0.17) ех : 2 (0.27, -0.00) Pc IU x (-0.57, -0.33) 
; 0.01 0.05 E И 0.16 Я у -0.88 
Intervention 5.01 (SE: 0.21) 5.00 (SE: 0.25) (-0.61, 0.62) 3.30 (SE: 0.16) 3.35 (SE: 0.23) (-0.40, 0.50) 1.30 (SE: 0.07) 1.45 (SE: 0.07) (-0.02, 0.34) 1.69 (SE: 0.26) 0.79 (SE: 0.07) C137, -0.41) 
Brehm 2005" 
Contro! 16 5.08 (SE: 0.21) 4.89 (SE: 0.25) -0.19 3.24 (SE: 0.15) 3.02 (SE: 0.21) -0.221 1.15 (SE: 0.04) 1.2 (SE: 0.05) 0.051 1.65 (SE: 0.23) 1.48 (SE: 0.15) -0.171 
Intervention 5.31 (SE: 0.25) 5.17 (SE: 0.27) -0.141 3.49 (SE: 0.21) 3.42 (SE: 0.26) -0.071 1.15 (SE: 0.05) 1.34 (SE: 0.07) 0.191, 1.46 (SE: 0.15) 0.91 (SE: 0.07) -0.551 
Вгећт 2003" 
Contro! 24 4.78 (SE: 0.16) 4.74 (SE: 0.16) -0.044 2.95 (SE: 0.16) 2.79 (SE: 0.15) -0.161 1.26 (SE: 0.06) 1.37 (SE: 0.07) 0.111 1.23 (SE: 0.11) 1.25 (SE: 0.14) 0.021 
Intervention 5.34 (SE: 0.17) 5.32 (SE: 0.18) -0.021 3.23 (SE: 0.14) 3.21 (SE: 0.15) -0.021 1.34 (SE: 0.07) 1.52 (SE: 0.07) 0.161 1.68 (SE: 0.15) 1.29 (SE: 0.17) -0.391 
Yancy 2004" 
Contro 24 6.20£NR 5.85-ЧК -0.35 (NR) 3.834NR 3.64XNR -0.19 (NR) 1.40£NR 1.36ЕЧК -0.04 (NR) 2.154NR 1.84£NR -0.3 (NR) 
Intervention 6.324NR 6.114NR -0.21 (NR) 4.07£NR 4.114NR 0.04 (NR) 1.434NR 1.574NR 0.14 (NR)# 1.784NR 0.944NR -0.8 (NR)# 
South Beach 
Aude 2004" 
Contro 5.33+0.95 -0.3+0.5 3.17+0.69 -0.2+0.4 1.41+0.48 -0.1+0.2 1.64+0.899 -0.2+0.5 
Intervention p 5.51+1.2 n -0.3+0.8 3.32+1.16 МЕ -0.1+0.7 1.3+0.37 n -0.0+0.2 2.05+1.51 B5 -0.5+1.1 
Weight Watchers 
Rippe 1998 
Contro 
ПЕВА 12 МЕ МЕ МЕ МЕ МЕ МЕ МЕ МЕ МЕ МЕ МЕ МЕ 
Johnston 2013!* 
Contro 
Ток 24 МЕ NR NR NR NR NR NR NR NR NR NR NR 
Zone 
Landers 2002"* 
Control I NR NR NR NR NR NR NR NR NR NR NR NR 
Intervention 12 
Head-to-Head 
МсАшеу 20051,5 
Contro 8 5.9+0.9 5.3+0.9 -0.6ў 3.9+0.8 3.6+0.9 -0.3ў 1.16+0.21 1.09+0.25 -0.07t 1.77+0.57 1.46+0.51 -0.31t 
Atkins 8 5.8+1.0 5.5+1.2 ОЗЕ 3.8+0.9 3.8+1.0 0.01 1.17+0.28 1.18+0.29 0.013,Я 1.78+0.76 1.09+0.25 -0.693,8 
Zone 8 5.71.0 5.00.8 -0.71 3.7+0.8 3.3+0.7 -0.4t,** 1.21+0.23 1.16+0.24 -0.05t 1.86+0.66 1.23+0.43 -0.631,8 
Truby 2006, 2009 7« 
Contro 24 5.80+1.1 NR -0.5+0.2 3.64+0.841| 3.55+0.7311 -0.09t 1.19+0.2211 1.04+0.2011 -0.15ў 1.40+0.6511 1.38+0.6511 -0.02t 
Atkins 24 5.77+0.9 NR -0.3+0.8 3.72+0.5211 3.56+0.76ll -0.16t 1.22+0.2311 1.14+0.3211 -0.084 1.65+0.7011 1.01+0.3311 -0.64t 
EE 24 5.58+1.1 МЕ -0.6+0.7# 3.56+0.8111 3.13+0.5811 -0.43t 1.16+0.2411 0.980.151 -0.184 1.55+0.7711 1.20+0.4711 -0.35t 





All values are mean+SD or mean (95% CI) unless otherwise indicated. IQR indicates interquartile range; NR, not reported; SE, standard error. 


* Trial had other arms that were not included. + Median (IQR). t Calculated from data in the publication. $ Data at the end of the 8-week intervention period, not including weight maintenance period (the study's maximum 
duration of follow-up is 24 weeks). |l Lipid data for the Truby et al. trial were reported in a secondary paper by Morgan et al.”” # p<0.05 vs. Control. ** p<0.05 vs. Atkins. ++ p<0.05 vs. Zone. 


Supplemental Table 5. Change in blood pressure in short-term (4 to 24 weeks) trials. 

































































Follow-up Systolic Blood Pressure Diastolic Blood Pressure 
Study 2; Baseline Follow-Up Mean Change : Baseline Follow-Up Mean Change © А 
да (mm Hg) (mm Hg) (mm Hg) fe Change (mm Hg) (mm Hg) (mm Hg) Sene 
Atkins 
Rankin 2007* 
Control 4 NR NR NR NR NR NR NR NR 
Intervention 
Nickols- 
Richardson 2005" 
сои 6 NR NR NR NR NR NR NR NR 
Intervention 
Phillips 20087 
Control є 124.1 (SE: 4.0) — 115.2 (SE: 3.0) -8.91 dE 73.2(SE:3.6) 66.8 (SE: 3.3) -6.41 БЕ 
Intervention 123.3 (SE:3.1) 112.6 (SE: 2.7) -10.74 70.0 (SE: 3.5) 65.8 (SE: 2.6) -42t 
Hernandez 2010* 
Сошго! 6 NR NR NR NR NR NR NR NR 
Intervention 
Liu 2013” 
-15.7 -8.1 
Control » 131.4 (SE:34) 1164(68:26) (04700) " 85.5(8Е:20) 777(8:20 (1344) T 
; -20.3 -10.8 
Intervention 134.0 (SE: 3.4) 113.7 (SE: 2.0) (24.8, -15.8) 86.5 (SE: 1.6) 75.1 (SE: 1.5) (-13.0, -8.7) 
Brehm 2005" 
Control T 119 (SE: 2.9) 116 (SE: 3.5) -34 NR 77 (SE: 1.7) 75 (SE: 2.8) 2+ NR 
Intervention 119 (SE: 3.5) 110 (SE: 3.4) -94 76 (SE: 1.7) 71 (SE: 2.1) E 
Brehm 2003” 
Control 5 115 (SE: 2.47) 113(8Е:2.41) 2+ NR 75 (SE: 1.99) 74 (SE: 1.62) -lt Nk 
Intervention 116 (SE: 3.23) 114 (SE: 2.82) -2+ 79 (SE: 2.69) 74(5Е:2.23) E 
Үапсу 2004” 
Control NR NR V NR NR NR ae NR 
J (-11.6, -3.5) (77.5, -2.9) 
; -9.6 -6.0 
Intervention NR NR (-133, -6.0) МЕ МЕ МЕ (-8.0, -3.9) NR 
South Beach 
Aude 2004" 
SR 12 NR NR NR NR NR NR NR NR 
Intervention 
Weight Watchers 
Rippe 1998^ 
Control 12 117.4+8.8 114.5+9.6 -3.2+11.8 NR 81.1+6.5 79.0+6.7 -2.1+7.9 NR 
Intervention 117.2+13.8 110.7+13.1 -6.5+13.1 81.0+7.0 76.7+8.8 -4.3+9.6$ 
Johnston 2013” 
Cou. 24 NR NR NR NR NR NR NR NR 
Intervention 
Zone 
Landers 2002"* 
eR 12 NR NR NR NR NR NR NR NR 
Intervention 
Head-to-Head 
McAuley 20054 
Control 126+11 122+13 -4+ 81+10 80+9 -l 
Atkins* 8 130+14 118+14 -12+ NR 83-10 76x10 -Tt NR 
Zone* 124+13 122+14 -2t 8049 76+7 -4+ 
Truby 2006, 2009" > 
Control 130+16.1 -2.8+11.8 81+9.6 -1.6+7.4 
2. 24 135+15.1 NR -7.2+11.6 NR 83+10.7 NR -4.9+8.1 МЕ 
ТЕ 1274151 -4.1+11.7 80+10.7 -4.448.6 
Watchers 





All values are mean+SD or mean (95% CI) unless otherwise indicated. NR indicates not reported; SE, standard error. 


* Trial had other arms that were not included. + Calculated from data in the publication. { Data at the end of the 8-week intervention period, not including weight 
maintenance period (the study’s maximum duration of follow-up is 24 weeks). § p<0.05 vs. Control. 


Supplemental Table 6. Change in glycemic control outcomes in short-term (4 to 24 weeks) trials. 

































































Follow-u Fasting Glucose Fasting Insulin 
Study (Weeks) Baseline Follow-Up Mean Change Baseline Follow-Up Mean Change 
E (mmol/L) (mmol/L) (mmol/L) (pmol/L) (pmol/L) (pmol/L) 
Atkins 
Rankin 2007* 
Control 4.71+0.59 4.63+0.26 -0.081 
Intervention 4 4.76+0.31 4.53+0.42 -0.231 NR NR МЕ 
Nickols- 
Richardson 2005" 
Бр 6 NR NR NR NR NR NR 
Phillips 2008°*,+ 
Control 6 4.99 (SE: 0.11) 5.07 (SE: 0.09) 0.087 118.4# 100.4# -181 
Intervention 5.09 (SE: 0.06) 5.33 (SE: 0.12) 0.241 126.4# 87.5# -38.91 
Hernandez 2010* 
Control 6 4Л6+0.46 4Л5+0.36 -0.0+0.3 74.3+42.4 54.87-39.59 -19.5+36.8 
Intervention 4.75+0.61 4.8+0.42 0.1+0.6 78.48+50.7 45.84+25 -32.6+55.6 
Liu 2013” 
Control 6.15 (SE: 0.24) — 5.86 (SE: 0.19) 0 n 20) 
12 | 0 1 2 NR NR NR 
Intervention 6.01 (SE: 0.18) 6.11 (SE: 0.24) (-0.52, 0.76) 
Brehm 2005" 
Control . 151 (SE: 22) 133 (SE: 18) -18+ 
Intervention 15 (38:00) NR NR 135 (SE: 12) 86 (SE: 10) -497 
Brehm 2003” 
Control 51 5.06 (SE: 0.12) — 4.86 (SE: 0.11) ud 166 (SE: 16.25) 125.7 (SE: 14.6) -40.31 
Intervention 5.5 (SE:0.14) 5.00 ($Е: 0.12) 117.37 (SE: 12.50) 100 (SE: 9.72) 1737 
Үапсу 2004” 
се Бон 24 NR NR NR NR NR NR 
South Beach 
Aude 2004" 
m us 12 NR NR NR NR NR NR 
Weight Watchers 
Rippe 1998^ 
= dus 12 NR NR NR NR NR NR 
Johnston 201315 
n - 24 NR NR NR NR NR NR 
Zone 
Landers 2002"* 
рор бон 12 NR NR NR NR NR NR 
Head-to-Head 
McAuley 2005"*,+ 
А 102.798 73.68 : 
Control 5.00.6 4.8+0.4 -0.21 (84.7, 123.6) (52.8, 77.1) -29.21 
шы. > 104.18§ 60.4§ 3 
Atkins 8 5.1+0.6 4.8+0.4 -0.31 (84.7, 127.8) (74,02) -43.81 
А 82.658 46.58 , 
Zone 5.1+0.5 5.0+0.6 -0.11 (70.84, 95.8) (39.58, 54.2) -36.21 
Truby 2006, 2009" + 
Control 5.48+0.5 -0.1+0.5 68.1+435.6ll 75.9+45.01 7.81 
Atkins 24 5.47+0.5 NR -0.2+0.5 73.2+35.1|| 54.8+32.4ll -18.41 
2 5.46-0.5 -0.5+0.6** 62.2432. All 52.9+30.21 -9.3+ 





All values are mean+SD or mean (95% CI) unless otherwise indicated. NR indicates not reported; SE, standard error. 


* Trial had other arms that were not included. T Calculated from data in the publication. i Data at the end of the 8-week intervention period, not 
including weight maintenance period (the study's maximum duration of follow-up is 24 weeks). $ Geometric mean. || Glycemic control measures 
data for the Truby et al. trial were reported in a secondary paper by Morgan et al.”” # Values reported in mg/dL in the publication are: Baseline: 
Atkins: 18.2 (SE: 3), Control: 17.05 (SE: 3.92); 6 weeks: Atkins: 12.6 (SE: 1.2), Control: 14.46 (SE: 2.09). ** p«0.05 vs. Control. 
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Supplemental Table 7. Change in glycemic control in long-term (212 months) trials.* 
























































Fasting Glucose Fasting Insulin 
Follow-up . . 
Study (Months) Baseline Mean Change Baseline Mean Change 
(mmol/L) (mmol/L) (pmol/L) (pmol/L) 
Atkins 
Foster 2003” 
Control 
Intervention n NR АЕ МЕ po 
Davis 2009? 
Control 
Intervention А NS АЕ МК P 
Goldstein 20114 
Control 12 10.4+1.9 2.1+1.3 NR NR 
Intervention 10.5+2.6 1.8+0.9 
Shai 2008^* 
Control (2 2.3+0.7 92.4+47.2 
Intervention 5.1+1.6 ME 97.9+70.8 KR 
Control 24 2.3+0.7 92.4+47.2 
Intervention 5.1+1.6 97.9+70.8 
Foster 2010! 
Control 
Intervention Es 
ond NR NR NR NR 
Intervention i 
South Beach 
Swenson 2007” 
Control 
Intervention 12 NR МЕ NR БЕ 
Weight Watchers 
Marinilli Pinto 20137 
Control 
Intervention М NS НЕ Nh NR 
Jebb 2011” 
Control 5 NR 0.01 (SE: 0.03) NR -0.65 (SE: 0.95) 
Intervention -0.06 (SE: 0.02)7 -3.89 (SE: 0.97) 
Jolly 2011?t 
Control 
Intervention E NR SR NR NB 
НевһКа 200379 
Control {5 4.94+0.67 0.20 (SE: 0.03) 125.01+69.45 -2.1 (SE: 3.5) 
Intervention 5.11+0.78 0.19 (SE: 0.03) 125.01+62.51 -13.9 (SE: 3.5)t 
Control $i 4.94+0.67 0.3 (SE: 0.04) 125.01+69.45 16.0 (SE: 4.2) 
Intervention 5.11+0.78 0.3 (SE: 0.04) 125.01+62.51 4.2 (5Е: 4.2)1 
Head-to-Head 
Dansinger 200523: 
Atkins 7.06+3.44 0.11.7 152.8+111.1 -8.3+46.5 
Weight Watchers 12 6.44+2.94 -0.3+1.1 138.9--69.45 -18.1+42.4 
Zone 6.44+2.67 -0.2+1.0 215.3+256.97 -37.5+97.2 
Gardner 2007??? 
Control 5.3+0.9 0.0*0.5 69.45+55.6 -12.5+35.4 
Atkins 12 5.1+0.5 -0.1+0.7 69.45+48.62 -12.5+33.3 
Zone 5241.1 -0.1+0.4 69.45+48.62 -10.4+34.0 





All values are meanzSD or mean (9596 CT) unless otherwise indicated. NR indicates not reported; SE, standard error. 


* Only long-term follow-up data from these studies are presented in this table. + p<0.05 for difference between 
groups. $ Trial had other arms that were not included. 


11 


SUPPLEMENTAL REFERENCES 


кз 


A 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Atkins RC. Dr. Atkins' New Diet Revolution. New York: HarperCollins; 2002. 

The Ornish Spectrum. Available at: http://www.ornishspectrum.com/. Accessed: August 1, 2013. 
Agatston A. The South Beach Diet. New York: St. Martin's Press; 2005. 

Weight Watchers International, Inc. The science behind the PointsPlus™ Program. Available at: 
http://www.weightwatchers.ca/util/art/index_art.aspx?tabnum=4&art_id=52761. Accessed: August 1, 
2013. 

Sears B. A Week in the Zone. New York: HarperCollins; 2004. 

Rankin JW, Turpyn AD. Low carbohydrate, high fat diet increases c-reactive protein during weight loss. 
J Am Coll Nutr. 2007;26:163-169. 

Nickols-Richardson SM, Coleman MD, Volpe JJ, Hosig KW. Perceived hunger is lower and weight loss 
is greater in overweight premenopausal women consuming a low-carbohydrate/high-protein vs high- 
carbohydrate/low-fat diet. J Am Diet Assoc. 2005;105:1433-1437. 

Phillips SA, Jurva JW, Syed AQ, Kulinski JP, Pleuss J, Hoffmann RG, Gutterman DD. Benefit of low- 
fat over low-carbohydrate diet on endothelial health in obesity. Hypertension. 2008;51:376-382. 
Hernandez TL, Sutherland JP, Wolfe P, Allian-Sauer M, Capell WH, Talley ND, Wyatt HR, Foster GD, 
Hill JO, Eckel RH. Lack of suppression of circulating free fatty acids and hypercholesterolemia during 
weight loss on a high-fat, low-carbohydrate diet. Am J Clin Nutr. 2010;91:578-585. 

Liu X, Zhang G, Ye X, Li H, Chen X, Tang L, Feng Y, Shai I, Stampfer MJ, Hu FB, Lin X. Effects of a 
low-carbohydrate diet on weight loss and cardiometabolic profile in Chinese women: A randomised 
controlled feeding trial. Br J Nutr. 2013;110:1444-1453. 

Brehm BJ, Spang SE, Lattin BL, Seeley RJ, Daniels SR, D'Alessio DA. The role of energy expenditure 
in the differential weight loss in obese women on low-fat and low-carbohydrate diets. J Clin Endocrinol 
Metab. 2005;90:1475-1482. 

Brehm BJ, Seeley RJ, Daniels SR, D'Alessio DA. A randomized trial comparing a very low 
carbohydrate diet and a calorie-restricted low fat diet on body weight and cardiovascular risk factors in 
healthy women. J Clin Endocrinol Metab. 2003;88:1617-1623. 

Yancy WS, Jr., Olsen MK, Guyton JR, Bakst RP, Westman EC. A low-carbohydrate, ketogenic diet 
versus a low-fat diet to treat obesity and hyperlipidemia: A randomized, controlled trial. Ann Intern 
Med. 2004;140:769-777. 

Aude YW, Agatston AS, Lopez-Jimenez F, Lieberman EH, Marie A, Hansen M, Rojas G, Lamas GA, 
Hennekens CH. The National Cholesterol Education Program diet vs a diet lower in carbohydrates and 
higher in protein and monounsaturated fat: A randomized trial. Arch Intern Med. 2004;164:2141-2146. 
Rippe JM, Price JM, Hess SA, Kline G, DeMers KA, Damitz S, Kreidieh I, Freedson P. Improved 
psychological well-being, quality of life, and health practices in moderately overweight women 
participating in a 12-week structured weight loss program. Obes Res. 1998;6:208-218 

Johnston CA, Rost S, Miller-Kovach K, Moreno JP, Foreyt JP. A randomized controlled trial of a 
community-based behavioral counseling program. Am J Med. 2013;126:1143.e19-1143.e24. 

Landers P, Wolfe MM, Glore S, Guild R, Phillips L. Effect of weight loss plans on body composition 
and diet duration. J Okla State Med Assoc. 2002;95:329-331. 

McAuley KA, Hopkins CM, Smith KJ, McLay RT, Williams SM, Taylor RW, Mann JI. Comparison of 
high-fat and high-protein diets with a high-carbohydrate diet in insulin-resistant obese women. 
Diabetologia. 2005;48:8-16. 

Truby H, Baic S, deLooy A, Fox KR, Livingstone MB, Logan CM, Macdonald IA, Morgan LM, Taylor 
MA, Millward DJ. Randomised controlled trial of four commercial weight loss programmes in the UK: 
Initial findings from the BBC "diet trials". BMJ. 2006;332:1309-1314. 

Morgan LM, Griffin BA, Millward DJ, DeLooy A, Fox KR, Baic S, Bonham MP, Wallace JM, 
MacDonald I, Taylor MA, Truby H. Comparison of the effects of four commercially available weight- 
loss programmes on lipid-based cardiovascular risk factors. Public Health Nutr. 2009;12:799-807. 





12 


21. 


22; 


23. 


24. 


25. 


26. 


2T: 


28. 


29. 


30. 


31. 


32. 


Foster GD, Wyatt HR, Hill JO, Makris AP, Rosenbaum DL, Brill C, Stein RI, Mohammed BS, Miller B, 
Rader DJ, Zemel B, Wadden TA, Tenhave T, Newcomb CW, Klein S. Weight and metabolic outcomes 
after 2 years on a low-carbohydrate versus low-fat diet: A randomized trial. Ann Intern Med. 
2010;153:147-157. 

Foster GD, Wyatt HR, Hill JO, McGuckin BG, Brill C, Mohammed BS, Szapary PO, Rader DJ, Edman 
JS, Klein S. A randomized trial of a low-carbohydrate diet for obesity. New Engl J Med. 2003;348:2082- 
2090. 

Davis NJ, Tomuta N, Schechter C, Isasi CR, Segal-Isaacson CJ, Stein D, Zonszein J, Wylie-Rosett J. 
Comparative study of the effects of a 1-year dietary intervention of a low-carbohydrate diet versus a 
low-fat diet on weight and glycemic control in type 2 diabetes. Diabetes Care. 2009;32:1147-1152. 
Goldstein T, Kark JD, Berry EM, Adler B, Ziv E, Raz I. The effect of a low carbohydrate energy- 
unrestricted diet on weight loss in obese type 2 diabetes patients - a randomized controlled trial. e-SPEN. 
2011;6:e178-e186. 

Shai I, Schwarzfuchs D, Henkin Y, Shahar DR, Witkow S, Greenberg I, Golan R, Fraser D, Bolotin A, 
Vardi H, Tangi-Rozental O, Zuk-Ramot R, Sarusi B, Brickner D, Schwartz Z, Sheiner E, Marko R, 
Katorza E, Thiery J, Fiedler GM, Bluher M, Stumvoll M, Stampfer MJ. Weight loss with a low- 
carbohydrate, mediterranean, or low-fat diet. N Engl J Med. 2008;359:229-241. 

Swenson BR, Saalwachter Schulman A, Edwards MJ, Gross MP, Hedrick TL, Weltman AL, Northrup 
CJ, Schirmer BD, Sawyer RG. The effect of a low-carbohydrate, high-protein diet on post laparoscopic 
gastric bypass weight loss: A prospective randomized trial. J Surg Res. 2007;142:308-313. 

Pinto AM, Fava JL, Hoffmann DA, Wing RR. Combining behavioral weight loss treatment and a 
commercial program: A randomized clinical trial. Obesity. 2013;21:673-680. 

Jebb SA, Ahern AL, Olson AD, Aston LM, Holzapfel C, Stoll J, Amann-Gassner U, Simpson AE, Fuller 
NR, Pearson S, Lau NS, Mander AP, Hauner H, Caterson ID. Primary care referral to a commercial 
provider for weight loss treatment versus standard care: A randomised controlled trial. Lancet. 
2011;378:1485-1492. 

Jolly K, Lewis A, Beach J, Denley J, Adab P, Deeks JJ, Daley A, Aveyard P. Comparison of range of 
commercial or primary care led weight reduction programmes with minimal intervention control for 
weight loss in obesity: Lighten Up randomised controlled trial. BMJ. 2011;343:d6500. 

Heshka S, Anderson JW, Atkinson RL, Greenway FL, Hill JO, Phinney SD, Kolotkin RL, Miller- 
Kovach K, Pi-Sunyer FX. Weight loss with self-help compared with a structured commercial program: 
A randomized trial. JAMA. 2003;289: 1792-1798. 

Dansinger ML, Gleason JA, Griffith JL, Selker HP, Schaefer EJ. Comparison of the Atkins, Ornish, 
Weight Watchers, and Zone diets for weight loss and heart disease risk reduction: A randomized trial. 
JAMA. 2005;293:43-53. 

Gardner CD, Kiazand A, Alhassan S, Kim S, Stafford RS, Balise RR, Kraemer HC, King AC. 
Comparison of the Atkins, Zone, Ornish, and Learn diets for change in weight and related risk factors 
among overweight premenopausal women: The A to Z Weight Loss Study: A randomized trial. JAMA. 
2007;297:969-977. 


13 


